Abstract. This paper designs the hardware circuit of desktop 3D printer. The STM32F103 are selected as the core processor due to its high-speed data processing capability and the rich peripheral interface resources. With the chip's serial communication interface, provides a powerful and has a certain degree of expansion of the hardware platform for the 3D printing system, the use of stepper motor subdivision control driver chip A3979 control X, Y, Z three-axis operation, the theoretical analysis of the jitter algorithm applied to 3D printing, and strive to reasonable cost, simple structure, functional improvement on the basis of as much as possible to improve the efficiency of 3D printing and print output accuracy.
Introduction
At present, 3D printing rapid prototyping technology has attracted wide attention from all over the world. 3D printing also has the advantages of high forming speed, high precision of forming parts and no pollution, convenient indoor use and other advantages. Compared with other rapid prototyping technology, whether in the formation of the speed, or in the equipment prices and types of materials can be formed, as well as the operation and maintenance costs and other aspects, the 3D printing technology have a clear advantage, have great potential.
The 3D printer is generally divided into three parts by the hardware structure: the file storage section, the drive control circuit section and the mechanical transmission section. The file storage section stores the files required for printing such as STL files, which can be USB storage devices or SD cards. The drive control part is the core part of the whole 3D printer and the heart of the whole mechanical frame part. It receives the data and commands of the host computer or the storage device through the communication structure, and then controls the nozzle and the X, Y and Z axes through the data analysis process movement. The mechanical transmission part includes the whole 3D printer frame. The 3D printing rapid prototyping system designed in this paper only needs the linear motion and positioning of X, Y and Z directions, plus the nozzle module (mainly heating and feeding system) control.
In the overall design of the printing system, the drive control circuit part is the most important part, it is the heart of the entire system, its performance is directly related to the performance of the entire printing system. Therefore, this paper designed the desktop 3D printer's hardware, the drive control circuit selected STM32F103 as the core processor, the use of its high-speed data processing capabilities and chip integration within the rich peripheral interface resources, through the serial communication interface For the 3D printing system provides a powerful and has a certain degree of expansion of the hardware platform, the use of stepper motor subdivision control driver chip A3979 control X, Y, Z three-axis operation, the theoretical analysis of the jitter algorithm applied to 3D printing, and strive to reasonable cost, simple structure, functional improvement on the basis of as much as possible to improve the efficiency of 3D printing and print output accuracy.
D Printer Drive Control Circuit Design

Drive Control System
Driving control system is the critical component of the printing transmission system, which is responsible for the overall mechanical structure of the orderly scheduling work, 3D printing drive control is the essence of the received or read in accordance with the data command to control the X, Y, Z three axes and nozzle Part of the coordinated movement, the design of the shaft are driven by the stepper motor as a driving force, so the essence of the study drive control is to study the control of stepper motor, nozzle movement trajectory accuracy directly affects the accuracy of the print, How to more precise and more stable control of the operation of the stepper motor has become the focus of the study. The main parts of the control system are: core control chip, data receiving and transmission module, motor drive module as shown in Figure 1 . 
Circuit Design of the Main Control Module
The main control module is the core of the system, which consists of micro-controller and drive output module, other modules such as communication module, key display module are determined by the master module after the program is determined. Main control module design has two kinds of programs: one is to use PLC direct control drive output; the other is to select the micro-chip driver chip driver program. Comprehensive comparison, from the cost, size, and control quality, the design of the second option.
Selection of Microcontrollers.
Microcontrollers are single-chip microcomputers that integrate the main parts of microcomputers, such as processors, memory, etc., into a single chip. Microcontrollers were born in the mid-1970s and, after decades of development, the lower the performance, and the more powerful, which makes it a very wide range of applications. Such as telephone, consumer electronics, bar code readers/scanners, motor control, game equipment, building safety and access control, HVAC, industrial control and automation and white goods (washing machines, microwave ovens) and so on. At present the market has a lot of mature technology and high-quality products. Intel is the first launch of the microcontroller company. Following the introduction of the MCS-48 in 1976, the MCS-51 was introduced in 1980, laying the foundation for the development of a new generation of microcontrollers with good compatibility. Subsequently, major companies such as Philips, Atmel, Dallas and Siemens have launched a microcontroller based on 80C5l core. These unique products to meet a large number of embedded applications. Based on the 80C51 core microcontrollers continue to develop, now Maxim / Dallas DS89C430 series of microcontrollers, the single-cycle instruction speed has been increased to 805l 12 times. As the market's microprocessors have their own characteristics, in the choice of a microprocessor not only need to test the microprocessor as the market has its own characteristics, in the choice of a microprocessor not only need to consider its own Of the resources, but also to consider its stability and cost-effective and so on.
Development tools: Keil is a well-known German software company (now incorporated into the ARM company) which develop the microcontroller software development platform, its ARM core microcontroller is the mainstream tool. Keil is also very powerful, with an integrated development environment (u Vision), including C compiler, macro assembly, connector, library management and a powerful simulation debugger, including a complete development program and other functions together. And on this aspect of the development of information has been very mature, which also reduces the difficulty of development and shorten the development cycle. Taking into account the practical application of the design, 3D printing drive circuit to receive the host computer or read the storage device data, the analysis of data instructions and control the four-way driver chip action, the design selection with 64-pin STM32F103 chip, the pin Function shown in Figure 2 . The basic peripheral circuit includes crystal oscillator circuit, power supply, etc. in the subsequent introduction of the specific circuit part will be given. Motor Drive Part of the Hardware Design. According to the analysis of the design is used A3979 stepper motor driver chip. As described in the previous chapter, the simplest step input control is only required to control the "STEP" and "DIR" 2 lines, and the output is done by the dual bridge of the DMOS. The pulse can make the motor work, making programming very simple, saving most of the development time. Application of the chip can save a complex processor, and can be applied with multi-step stepper motor occasions, users can achieve dozens of steppers motor at the same time control. A3979 allows PWM operation to operate in fast, slow and mixed attenuation modes. These modes are controlled by adjusting the voltage position of the PFD angle of their internal circuitry, which is very simple. So that you can get a more perfect current waveform also makes the motor in the work of the noise generated by a lot of reduced. Its output to 2.5A, 35V, it can complete the synchronous rectification function. A3979 also has a sleep function, if the system does not deal with the case of data through the sleep mode can effectively reduce the power consumption of the system. The chip in the sleep state of its internal most of the circuit will stop working in the sleep mode, including the motor drive current, including the total current consumption of 40uA or less. The control circuit are shown in Figure 3 . 
Power Supply and Key Display Module Design
The power supply module is responsible for the supply of power to the various parts of the control system. Including the motor drive chip power supply, the main controller system and the heating part of the nozzle required power. The design of the entire control system set the STM32F103 as the core, the working voltage is 2.0 ~ 3.6V, the operating voltage is converted by the 5V voltage and then through the conversion chip such as LM1117 conversion, and motor drive chip's 12V is directly converted from 220V. There are many ways to reduce the power disturbance and improve the anti-high frequency interference ability to obtain a stable output voltage, such as in parallel voltage regulator diode, series of high power transistor or regulator chip. The parallel circuit of the Zener diode is simple and easy to implement, but it has to be protected by a current limiting resistor, so that the output current is limited. Series regulator IC appears, greatly simplifying the design details of the consideration, before its appearance, the power supply design should be related to the transistor, OP amplifier integrated design, and now these are integrated into the chip inside, the regulator Power supply design to face the problem becomes how to better use this chip. 78/79 series is the representative of such a regulator chip. The design of the 5V power supply is regulated by 7805 regulator module output as shown in Figure 4 . 
Servo Control System
The FDM technology of its clever process mainly through the extrusion mechanism of the movement and the work platform to upgrade the two works together to complete. In the existing 3D printer, the movement of the extrusion mechanism is a stepping motor fixed on the outer frame, and the transmission mode is the belt drive, and the displacement of the extrusion mechanism on the XOY plane is controlled by controlling the rotation angle of the motor. The displacement of the heating platform is achieved by controlling the rotation of the motor-driven ball screw. In the wire feeding mechanism, the wire is fed directly to the wire. The wire is injected into the heating chamber or the heating flow channel. The amount of the wire material is related to the turning friction wheel, which is the control of the stepping motor angular displacement to control the wire Extrusion.
The servo control system belongs to the step servo control system according to the driving element. The design of the design is based on the basis of its a certain improvement, but the principle is still stepper motor control, so the servo system for the same step servo control system.
Stepper Motor and its Working Principle. This paper selected screw motor and 42 stepper motors is also belong to the stepper motor, the internal structure of the motor shown in Figure 5 , due to the magnetic field of the magnet by the magnetic rotation, the resulting pulse signal into angular displacement, its working principle was shown in Figure 6 . When working, the multi-vibrator composed of the mouth circuit generates the pulse signal by self-oscillating way, and then forms the output square waveform signal through the flip-flop, and then be converted into the parallel driving signal by the circular distributor in the driver, and finally amplified by the power amplifier and transmitted to the stepper motor.
Advantage of Stepper Motor. This chapter is mainly on the stepper motor power, torque and other mechanical aspects of the reasons for the selection of stepper motor reasons. Now, from the perspective of the control system, the stepper motor is used as the source of the servo system. Selection of stepper motor as the servo system of the source motive, which its advantages are: Figure 5 . internal structure of the motor. Step servo system route.
(1) The motor speed is proportional to the red frequency, which has a wide range of speed range.
(2) SINCE the motor is controlled by the pulse signal, it has a good start and stop and reverse response; (3) Stepper motor have good overload performance, the load size will not affect the stepper motor speed, and ordinary motor, increase the load will appear when the motor speed down, stepper motor speed and position are strict requirements; (4) Easy to control. As the stepper motor using "step" as a unit to rotate, the digital features more obvious.
(5) The most simplified structure. With the ordinary motor to achieve mechanical speed and position control, machine mechanical structure is complex, not easy to adjust. With the stepper motor, the whole structure will be simplified, the overall structure is more compact.
In summary, the stepper motor is the ideal choice to achieve accurate control of the servo system, after analysis, and ultimately determine the 3D printer step servo system circuit shown in Figure 7 .
Conclusion
The use of the microprocessor STM32F103 as the basic functions at the same time there is a lot of room for development, suitable for learning and research and development. This paper gives some of the hardware circuit diagram, to ensure the realization of the main functions on the basis of further research and improvement.
In short, through the FDM 3D printer hardware circuit research and design, both to improve its forming accuracy and molding speed, but also improve the wire easily plugging, overflow, drying and equipment and other issues. It is proved that the 3D printer based on FDM technology has met the design requirements of the project and provides the theoretical basis for the development of high precision, high efficiency and low-cost 3D printer with independent intellectual property rights.
